Determination of serum glucose by isotope dilution liquid chromatography-tandem mass spectrometry: a candidate reference measurement procedure.
Accurate and precise glucose measurements are requisite for ensuring appropriate diagnosis and management of diseases related to hyperglycemia or hypoglycemia. It is necessary to have a higher order method to provide an accuracy base to which routine methods can be compared. We developed and evaluated a highly reliable measurement procedure based on isotope dilution liquid chromatography-tandem mass spectrometry (ID LC-MS/MS) with a simple one-step derivatization. An appropriate amount of serum was accurately weighed and spiked with an isotope-labeled internal standard. After protein precipitation, the supernatant was reacted with 1-phenyl-3-methyl-5-pyrazolone for chemical structural transformation. The glucose derivatives were analyzed with LC-MS/MS in positive electrospray ionization mode. The within-run and total CVs ranged from 0.28 to 0.42 % and from 0.42 to 0.76 %, respectively, for a concentration range of 1.691 to 15.676 mmol/L. A regression comparison of the presented method to an existing RMP based on ID GC-MS showed agreement with no statistical difference (Y = 0.9985X-0.008; 95 % CI for the slope, 0.9966 to 1.001; 95 % CI for the intercept, -0.012 to 0.019). The structural analogs of glucose with a molecular mass of 180 were tested, and no significant interference effect was found. The limit of quantification was estimated to 0.8 ng glucose in absolute amount. This method is accurate, simple, and can serve as a candidate reference measurement procedure (RMP) in the establishment of a serum glucose reference system.